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Å Anomalies, which cannot be explained by standard neutrino 
oscillations for ~20 years are shown; 

Å Excess or deficit do really exist?
Å Note: JSNS 2 uses the same neutrino source ( m), target (H) 

and detection principle (IBD) as the LSND Ą even if this 
is not due to the oscillation, we can catch this directly 
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Experiments Neutrino source signal significance E(MeV),L(m)

LSND mDecay- At - Rest nmĄ ne 3.8s 40,30

MiniBooNE pDecay- In - Flight nmĄ ne 4.5s 800,600

nmĄ ne 2.8s

combined 4.7s

Ga (calibration) e capture ne Ą nx 2.7s <3,10

Reactors Beta decay ne Ą nx 3.0s 3,10 - 100

We aim to 
have a direct
test for this 



J-PARC Facility

(KEK/JAEA

Birdôs eye photo in January of 2008

South to North

Neutrino Beams

(to Kamioka)

JFY2009 Beams

Hadron hall

Materials and Life

Science Experimental 

Facility (MLF)

JFY2008 Beams

3 GeV  RCS

CY2007 Beams

400MeV

25Hz, 1MW (design)

JSNS2: J-PARC E56
Sterile nsearch 
@MLF
http://research.kek.jp/group/mlfnu/eng

>0.9MW beamwas 
utilized for users from 
Jun-25 to 27in 2020. 

Low duty factor beam 
(short pulse + small
repetition rate) 
gives very nice S/N ratio. 
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3GeV pulsed proton 
beam

Detector @ 3rd floor
(24m from target) Hg target = Neutron

and Neutrino source 

50t (Gd-loaded + unloaded) 
liquid scintillator detector
(4.6m diameter x 4.0mheight)
мнл млέ ta¢ǎ

Searching for neutrino oscillation : nmĄne with baseline of 24m.  
no new beamline, no new buildings are needed Ą already started.

a[C ōǳƛƭŘƛƴƎ όōƛǊŘΩǎ ǾƛŜǿύ



Production / Detection 
Å Large amount of parent m+ in Hg target Ąnmare produced.

Å If sterile nexist,  nmĄne oscillation occurs with 24m.

Å Oscillated ne is detected by Inverse Beta Decay (IBD):  ne + p Ą e+ + n w/ well 

established detector technique

Scintillation light

Scintillation light
(~ 8MeV In total)

3GeV
pulsed
proton
beam
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p+

(Decay
-at-Rest)

IBD criteria Timing Energy

Prompt 1<Tpғмл˃ǎ 20<E<60MeV

Delayed Tp<Tdғмлл˃ǎ7<E<12MeV <T>~30ms

Most of them 
are same as 
the LSND.
Ą Direct ultimate

tests for LSND.

But use much 
better beam and
Gdloaded LS.
Ą Much better 

S/N
Ą Much better 
systematics  



JSNS2 LSND

Target Mass 17 tons 167 tons

Baseline 24 meters 30 meters

Beam energy 3 GeV (larger # p+ but also p- ) 0.8 GeV

Beam Duty Factor 0.8/40000 (by Synchrotron) 1/14 (by Linac )

Stopping m-/m+ 1.7 x 10 - 3 6.5 x 10 - 4

Liquid Scintillator Gd- loaded + large scint . light  
Small #scinti. Light (to see 

Cherenkov), no Gd

Delayed signal Etot~8MeV, Dt~30ms Etot~2.2MeV, Dt~200ms

DE/E 2.4% @ 45MeV 7% @ 45MeV

Fast neutron rejection Pulse Shape Discrimination Cherenkov

# of IBD signal events
(after offline cuts)

~20 events / year
(LSND best fit ( Dm2=1.2eV2, sin 22q=0.003)) 

15 / year
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Å Left:  Energy spectrum; Top: Dm2=2.5eV2, 
Bottom; 1.2eV 2 sin 22q= 0.003)

Å Right: Sensitivity of 3 years physics running 
of JSNS 2 with one detector.

JSNS2

Exploring
Region
(90%)
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MW x 3 years
(x 1 detector)

JSNS2 best case

LSND best fit




